Poor maternal nutrition followed by accelerated postnatal growth leads to alterations in DNA damage and repair, oxidative and nitrosative stress, and oxidative defense capacity in rat heart.
Low birth weight and accelerated postnatal growth lead to increased risk of cardiovascular disease. We reported previously that rats exposed to a low-protein diet in utero and postnatal catch-up growth (recuperated) develop metabolic dysfunction and have reduced life span. Here we explored the hypothesis that cardiac oxidative and nitrosative stress leading to DNA damage and accelerated cellular aging could contribute to these phenotypes. Recuperated animals had a low birth weight (P<0.001) but caught up in weight to controls during lactation. At weaning, recuperated cardiac tissue had increased (P<0.05) protein nitrotyrosination and DNA single-stranded breaks. This condition was preceded by increased expression of DNA damage repair molecules 8-oxoguanine-DNA-glycosylase-1, nei-endonuclease-VIII-like, X-ray-repair-complementing-defective-repair-1, and Nthl endonuclease III-like-1 on d 3. These differences were maintained on d 22 and became more pronounced in the case of 8-oxoguanine-DNA-glycosylase-1 and nei-endonuclease-VIII-like. This was accompanied by increases in xanthine oxidase (P<0.001) and NADPH oxidase (P<0.05), major sources of reactive oxygen species (ROS). The detrimental effects of increased ROS in recuperated offspring may be exaggerated at 22 d by reductions (P<0.001) in the antioxidant enzymes peroxiredoxin-3 and CuZn-superoxide-dismutase. We conclude that poor fetal nutrition followed by accelerated postnatal growth results in increased cardiac nitrosative and oxidative-stress and DNA damage, which could contribute to age-associated disease risk.